Synaptic structural changes during development and aging.
Although a great deal is known about the development of synaptic number, comparatively little is known about the effects of development, and particularly aging, on the structure of the synapse. The present study examined synaptic structure in the molecular layer of the motor-sensory neocortex during early development (postnatal days (P) 1, 3, 5, 7, 10, 15, 20, 30), adulthood (P60, 90), and old age (28 months). Tissue was stained with osmium tetroxide (osmium) or ethanol phosphotungstic acid and the following synaptic characteristics were quantified: (1) presynaptic element length, area, thickness, maximal projection height and smoothness, and number and size of vesicles adjacent to the presynaptic element; (2) postsynaptic element length, area, and thickness; and (3) cleft width. There is an early developmental increase in synaptic element length, followed by an increase in thickness into adulthood. During development the height and width of the presynaptic dense projections increase, after which they remain stable. While the number of adjacent synaptic vesicles increases throughout the lifespan, there is a parallel decrease in their size. During the period of rapid synaptogenesis in this brain region there are no decreases in any of the synaptic structural parameters examined, indicating that newly generated synapses are either formed the same size as the existing mature synapses, or are extremely plastic and grow very rapidly. Unlike age-associated changes in synaptic number, no changes were found in synaptic structure during aging.